Abstract
INTRODUCTION
Chronic Non-communicable diseases (CNCDs) are nowadays a leading cause of death worldwide. The global WHO report on NCDs [1] has revealed that over 2/3 of total deaths result from cardiovascular diseases (48%), cancers (21%), chronic respiratory diseases (12%) and diabetes mellitus (3%) [2] . Almost one fourth of them is referred to as premature deaths, i.e. those which afflict people younger than 60. This situation is a sufficient reason for permanent monitoring of the pattern of CNCDs, as well as for enlarging and disseminating the knowledge on their risk factors, among which a special place is attributed to the diseases related to lifestyle [3] . The behavioural, i.e. reversible, risk factors (RF) such as low level of physical activity, excessive alcohol consumption, tobacco smoking and improper diet, on the one hand, and the psychological and metabolic RFs (BMI) as well as sociodemographic determinants on the other hand, such as sex, the level of education, income per capita in a family, and the level of available health care system services, are taken into consideration [1] . Generally speaking, direct indicators evaluating the health status of a population are not available. The use of individual opinions may lead to research bias. According to a Social Research Agency (PBS) report, 68% of the Polish population believe they lead a healthy life style and 74% are convinced that their diets are healthy [4] . A growing number of sources indicate that modification of life style may not only affect life quality but also effectively decrease the mortality rate and need for health care services [5, 6] . These premises constitute the basis for this study on the multiple relationships between the mortality of men living in Łódź (a large industrial city in the centre of Poland) and such characteristics as the level of physical activity, dietary habits, alcohol consumption and tobacco smoking. According to recently published analyses, the general mortality for Łódź inhabitants in 2007-2012 was comparable to that of the general population of Poland, with a standardized mortality ratio of 1.097; however, it was significantly higher than that recorded for the urban populations of Warszawa or Gdańsk, with respective standardized mortality ratios of 0.831 and 0.867 [7] .
MATERIALS AND METHODS
The study sample (1004 respondents) was examined in 2001 as part of the Countrywide Integrated Noncommunicable with the age of the subjects. The hazard ratio for the variable "age" was 1.1, which means that each year increases the probability of death by 0.1 in the examined residents of Łódź (Figure 1 ).
Education
Men with higher education had the highest probability of survival, while the lowest probability was noted among those with only primary education. However, the observed differences were not statistically significant (Table 1) .
Physical activity
The variable "physical activity" did not appear to be statistically significant as regards the analysis of probability of survival (Table 1) .
Tobacco smoking
The statistical analysis showed a negative impact of smoking on general health status and average lifespan, both in present and former smokers (Table 1 and Figure 2 ).
Alcohol
The results of the statistical analysis for variables "drinking wine" (Figure 3 ) and "drinking beer" (Figure 4 ) in the group of men indicated a positive effect of moderate consumption of these alcoholic drinks on life duration. No differences in lifespan distribution were observed between the men who were consumers of at least one type of drink and those who In order to investigate the combined effect of the analyzed variables and determine the size of the impact of these variables, as a hazard ratio, it was decided to design statistical models containing several variables of the eating habits together . For the multivariate analysis, the Cox proportional hazards model was used. In the Cox proportional hazards model, it is assumed that in addition to the hazard function λ i (x), the observation is still subject to a set of i-dimensional vectors of explanatory variables y = (y 1 ,y 2 ,…,y t ) T . In practice, such a vector can be defined, for example, as patient characteristics, which are mostly demographic variables, medical or environmental determinants. Furthermore, let λ i (x) denote the hazard function of the random variable T i . In the Cox model:
(1) where: λ i (x) -a hazard function identical for all random variables.
T i and the function λ(x) is unspecified. Models specified by this equation are called semi-parametric models. As a strategy of composition, a multiple regression model was used with a backward stepwise procedure. At the start point, a full model containing all influential variables was constructed, and one variable with the greatest p-value was eliminated from the model at each step. The procedure stops when none of the variables fulfil the cut-off criteria (p > 0.1). The difference between the two survival functions is considered statistically significant if p < 0.05. In this work, STATISTICA 8.0 was used for all statistical calculations .
RESULTS

Age
The analysis of the survival function for the study population showed a systematic, statistically significant decrease in the survival curve during the examined period together were non-drinkers. There was no correlation between the consumption of strong alcohol and lifespan (Table 1) .
Diet
The results of the statistical analysis revealed that "additional use of table salt at meals" was a statistically significant determinant of life duration ( Figure 5 ). Regarding other diet variables, only frequent consumption of pork or beef was negatively related to survival probability. The effect of 
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Similarly, consumption of vegetable oil in general and butter or margarine on bread did not show any statistical significance as a determinant of life duration (p > 0.05). The highest values of predicted life expectancy in this regard were noted in the respondents who did not use any fats on bread, followed by those who buttered bread; the worst results were achieved by the subjects who used margarine.
Multivariate analysis -diet
In order to investigate the combined effect of the analysed diet variables and to determine their magnitude, in the form of a hazard ratio, statistical models containing a combined analysis of four variables concerning nutritional habits were constructed. Consumption of "beef or pork meat", and "cakes" was found to negatively correlate with the probability of survival, while "fish" and "yellow cheese" had a significant positive influence (Table 2) . However when age was added as a confounding factor, only "yellow cheese" remained a positive and "beef or pork meat" as a negative survival risk factor (Table 3) .
DISCUSSION
Age
Age is a well-known predictor of mortality. In the performed analysis, the hazard ratio for the variable for "age" was 1.1, which signifies that probability of death in the population studied increases by 10% each year. This value is close to the one derived from Life Tables compiled by the Central Statistical Office, according to which the probability of death of a Polish citizen increases by 9% each subsequent year: the value calculated for men and women aged 30-80.
Education
In our analyses, men with higher education had higher probabilities of survival compared with those with low education, although this difference was not significant.
'cakes' was negative as well, albeit on a borderline level. On the other hand, consumption of fish and yellow cheese had a positive influence (Table 1) . Frequent consumption of vegetables, fruits and soft drinks did not show any statistical significance as a determinant of life duration (p > 0.05). consumption" and "cake consumption", and two positive variables, "fish consumption" and "yellow cheese consumption". When age was included in the models only "cakes" and "yellow cheese consumption" remained significant factors
There is little information in the available literature on the positive effect of excessive consumption of yellow cheese and cakes, as well as on the harmful impact of eating beef.
On the other hand, there are many reports on the beneficial effect of a diet rich in fish and seafood. However, they are ambiguous. Attention has been drawn to the potential benefits resulting from a diet rich in fish and seafood, which has been observed among the Inuit population in Greenland,
Higher mortality rates in less-educated individuals can be observed in recent WHO analyses of social inequalities in health in Poland. In 2002, the average life expectancy of persons aged 25 years with post-secondary or tertiarylevel education, compared to people with no secondary education, was 13 years longer in men and 9 years longer in women [9] .
Diet
A comparison of the "food products" variables against the death distribution of the study group of the male residents of Łódź indicated two variables with a negative influence on predicted life expectancy, "beef and pork Evaluation of matching the model to empirical data: chi-square test = 48.12, p < 0.001.
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343 drinking strong alcohol and duration of life. Such results might be caused by the definition of the variable being too general, ie. "drink" or "do not drink"; whereas in the case of strong alcohol, a parabolic correlation is usually found between consumption magnitude and life duration. The lowest values of average predicted life expectancy are attributed to individuals declaring a complete abstinence or a high consumption of alcohol, whereas the highest values are associated with subjects who declare moderate consumption. The effect of ethanol on overall mortality rates observed in many epidemiological studies performed in different countries is usually presented as a J-or even U-shaped curve in a graph [18] , implying that mortality due to cardiovascular diseases is higher among teetotallers and heavy drinkers than in people who consume moderate amounts of alcohol. However, apart from the quantity, the frequency of consumption and type of alcohol consumed are also significant in achieving the potential benefits resulting from the protective action of alcohol against atherosclerosis and balancing a negative impact on health [19] . Thus, it is assumed that the limit of reasonable drinking is no more than four standard portions, or rather 10 g of pure ethanol: a glass (200 ml) of beer, a glass of wine (100 ml) or a small glass of vodka (25 ml) not more than five times per week. However, even the amounts given above do not eliminate the risk of addiction and health damage, the symptoms of which may occur in some cases within 3-4 years from the time of the first incidence of alcohol consumption [20] . Another issue in discussing the effect of alcohol on gene ral health status is the consumption of wine, especially red wine, which has recently become the subject of interest of specialists from different medical fields. The majority of scientific studies focus on the phenomenon of the so called "French paradox", i.e. significantly lower morbidity and mortality rates due to ischemic diseases in France and other Mediterranean countries, despite a rela tively high consumption of animal fats and where a low prevalence of chronic diseases occurs, mostly due to a fish-based diet [10] . A number of studies suggest that the opposite relationship is true between everyday consumption of fish and the prevalence of ischemic disease [11] and stroke [12] . These premises are reflected in dietary reco mmendations to consume at least two portions of fish per week, one of which should be fatty fish [13] . "Use of table salt at meals" was found to be significant in the univariate analysis. These findings are in agreement with the recommendations of the WHO and other scientific associations, according to which consumption of salt should be limited to 5-6 g daily, as excessive use of salt increases the risk of hypertension and some neoplasms.
Adding more salt to meals should be avoided; consumption of tinned and processed food containing high amounts of salt should be also limited in favour of meals prepared from fresh food [14] [15] [16] .
Although not confirmed in our analyses as predictor of survival, vegetables and fruit constitute an important source of vitamins, mineral components, fibre and flavonoids. Sufficient amounts of these components can be provided by consuming at least 400 g of vegetables and fruit per day. Any additional portion of fruit and vegetables in the diet decreases the risk of cardiovascular events by 4%, and the risk of stroke by 5% [17] . This indicated lack of significance for "buttering bread", "fruit-" and "vegetable consumption" is difficult to accept. Especially when considering that these results appear to contradict the literature on the relationships between using proper types of fats to prepare meals and the duration of life. Therefore, the relationships obtained in the present study should be confirmed on a larger group of subjects and by means of a more precise questionnaire concerning this issue.
Alcohol
Consumption of alcohol in moderate amounts (both wine and beer) was a factor that positively affected duration of life. However, no correlation was observed between 
Physical activity
The results of the statistical analysis do not identify any statistically significant differences regarding "physical activity" variants with respect to the distribution of life duration. This result is surprising when considering the fact that there are currently no doubts that regular physical exercise of adequate intensity, frequency and duration is a significant factor preventing the development of obesity. The results of longitudinal prospective trials indicate that occurrence of obesity and metabolic syndrome in middleaged men depends on both the training intensity and the level of physical efficiency. Training with an energy expenditure above 2000 kcal/week accompanied by a high level of oxygen expenditure constitutes a significant protective factor against developing obesity and metabolic syndrome. Men of the highest level of physical activity have a 2-3-fold lower risk of obesity and metabolic syndrome development at middle age and many anthropometric and efficiency indices have been shown to make them look 10 or 20 years younger [26] .
Body Mass Index
No statistically significant differences regarding BMI were observed over the time ranges in the study group of men living in Łódź. This result, as well as the one associated with physical activity, should be considered with due caution. A negative effect of overweight and obesity on longevity seems to be a commonly-known problem, not only among epidemiologists and physicians but also among "normal citizens". Nevertheless, the fact that at least half the populations of developed countries are characterised by overweight or obesity, and 2/3 of the adult population in the USA are afflicted with these ailments, what more, nearly half of the population are obese [27] , empahsised the need for further analysis. Numerous reports on the relationship between premature mortality and body mass reveal the presence of a J-or U-shaped association [28, 29] , although some studies suggect that obesity saturated fatty acids. Regular consumption of moderate amounts of red wine (200-400 ml/day) seems to play a protective function against ischemic disease and other cardiovascular diseases, likely including some types of neoplasms, diabetes or osteoporosis. Once again, however, bearing in mind the potential risks associated with alcohol consumption, especially the risk of alcoholism, recommendations concerning the consumption of red wine should be formulated with great caution [21, 22] . Excessive alcohol consumption in any form is the basis of addiction, which may be the cause of numerous serious diseases, disability and premature death, due to accidents, including traffic accidents, or suicides. In the 1990s, the number of people addicted to alcohol was estimated at 62 million, of which 7 million were inhabitants of Middle and Eastern Europe [20] .
Tobacco smoking
As expected, smoking was a significant predictive factor for further duration of life in the population studied. The argumentation that smoking is negatively correlated with life duration is today indisputable; nevertheless, it is worth reviewing some epidemiological reports. It has been estimated that one out of three smokers will die prematurely due to complications induced by smoking. Tobacco smoking is the most frequent cause of various malignant diseases, predominantly lung cancer, chronic obturative lung disease and cardiovascular diseases including ischemic heart disease and peripheral vascular diseases [23, 24] . Calculations by Paffenberger et al. reveal that mortality rates due to cardiovascular diseases are nearly 25% lower among non-smokers than among smokers [25] . Moreover, it has been proven that smokers die on average 8 years earlier than non-smokers, whereas heavy smokers (more than 20 cigarettes per day), 10 years earlier. A reduction in smoking, as well as changes in physical activity and food habits, exert an influence on individual life duration [21] . by 15% [34] . In conclusion, the authors mention the well-known statement, which should be continuously emphasised, that healthy behaviours not only add "years to life" but also add "life to years", which means an increase in ave rage "healthy" lifespan and improvement in quality of life [35] . Finally, the present study has not confirmed the presence of any beneficial effect of physical activity on prolongation of human longevity. This situation might result from the low level and irregular nature of the physical activity of the men studied, which in a relatively short period of observation did not have any effect on health. The authors have obtained results from long-term studies, representing 20-30 years of continuous observations, of a cohort regularly taking part in sports, and plan to present them in the nearest future.
CONCLUSIONS
On the basis of the analysed longevity of men with identified risk factors of cardiovascular diseases it has been found that: 1. A diet rich in fish and high consumption of yellow cheese are positive predictors, while additional use of table salt at meals and consumption of cakes are negative predictors of longevity. 2. In our study, alcohol consumed in moderate amounts seemed to favourably influence longevity of men; however, it must be remembered that even moderate use of alcohol may lead to many adverse health effects. 3. Tobacco smoking is a definitely adverse factor influencing the longevity of male subjects. 4. Although it is clear that the presented results need to be confirmed in a larger population of male citizens of Łódź, taking into account the poor mortality statistics in this region, a more effective healthimprovement policy has to be implemented without further delay.
can be beneficial for our general health [30] , that it can exert only a slight effect on mortality rate [31] or there is no association between body mass measured with the BMI index and mortality [32] . A study by Berrington de Gonzaleza et al. performed on a very large sample of 1.5 million adults shows that the lowest risk of death has been observed among the people with BMI scores between 22.5 and 24.99 [27] , which reminds us that also being underweight exerts a negative impact on health. Similar results were obtained from an analysis carried out by the Prospective Studies Collaboration including a sample of 0.9 million subjects [33] .
Multiple risk factors
The study results related to three factors, tobacco smoking, alcohol and diet, are in accordance with a combined analysis performed in the Complying with the recommendations concerning those health-related behaviours among Ontario residents should result in the prolongation of life duration by 7.5 years, compared to the ave rage value. On the other hand, the presence of risky health behaviours, i.e. tobacco smoking, alcohol abuse, lack of physical activity, inadequate diet and the stress accompanying all these behaviours, lead to a decrease in longevity by 2.5 years. Thus, the difference in life duration among representatives of two extreme attitudes to health-related behaviours among Ontario residents is 20 years, which represents 25% of mean longevity in this province. Generalizing the analysed values, it may be stated that healthy behaviours increase life duration by 9%, while their neglecting shortens life
